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Title of the Invention: PULVERIZED FIBER FOR REINFORCING CEHEHT 

ARTICLE 

Applicant; KANZAKI PAPER HFG CO. LTD. 
Claims 

1. A pulverized fiber for reinforcing cement articles by the dry 
or semi-dry method which contains 3 to 30 % of glycerins and has 
excellent dispersibility * 

2. The pulverized fiber for reinforcing cement articles of claim 
1, wherein the glycerins are glycerin and ethylene glycol, 

3. A method for producing pulverized fibers which excel 
dispersiblity and an effect of reinforcing cement comprising 
coating and impregnating a pulp sheet with glycerins in an amount 
of 3 to 43 weight% based on the bone dry pulp, and thereafter 
pulverizing the resulting product. 

Detailed Explanation of the Invention 

This invention relates to a high dispersibility pulverized 
pulp fibers for reinforcing cements articles obtained by 
previously incorporating glycerins therewith and thereafter 
pulverizing the resulting product. In recent- years, asbestos 
articles have caused an issue of carcinogenicity from the 
standpoint of environmental hygiene and are going to be 
prohibited by law in Europe and North America . For that account , 
high safety fibers substituted for asbestos are rapidly demanded 
in ev^ry field, Particularly in the. case of asbestos for 
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reinforcing cement articles, a large quantity of slate articles 
have been appearing on the market but the present situation is 
that there are no suitable substitutions from the standpoints 
of cost and properties. 

In the slats products, generally there are a wet method of 
sheet making with the use of a large amount of water on 
sheet-forming to make a sheet, a semi-dry method of suppressing 
the amount of water used up to a kneading state and a dry method 
of extremely suppressing the amount of water used. This 
invention has an object to exhibit effects particularly in the 
latter two methods . Differently of the wet method, fibers cannot 
be sufficiently dispersed into the cement matrix according to 
the dry method (hereinafter including the semi -dry method) since 
the fibers have not undergone beating/fibrillation in water, and 
fibers having good affinity, mixing properties, dispersibiiity 
and fiowability which can be substituted for asbestos have not 
been produced, Furthermore, there are very few fibers capable 
of withstanding cement alkalinity under high temperatures and 
high pressures as in autoclave treatment (for example, 18Q*C, 
10 kg/cm a , 10 hours) . For example, glass fibers have to be 
endowed with alkali resistance due to the easy corrosion by the 
alkalis of cement, and addition of zirconium, addition of 
yttrium, coating of an alkali-resistance chemical on the surface 
of glass fibers and the like have been proposed. The method of 
mixing the glass fibers thus treated into the cement matrix is 
considerably difficult, and as the" curing method, the glass 
fibers which withstand normal temperature curing and, in 
addition, withstand the autoclave treatment are not found. With 
synthetic fibers, various fibers including, for example, 
polyvinyl alcohol acetalized fibers (JP-A S57-171716) and 
polyacrylic fibers (JP-A 358-38375) are disclosed but these 
fibers cannot withstand the autoclave treatment. In addition, 
polyamino fibers (JP-A 357^88050), carbon fibers and the like 
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which withstand the autoclave treatment have been appearing but 
these synthetic fibers have surface flatness and are inferior 
in the affinity with the cement matrix, mixing properties, 
dispersibility and cost even to pulp fibers as the reinforcing 
material by the dry method* 

In general the pulp fibers slightly swell by absorbing water 
and shrink on drying to return to almost original forms. The 
pulp fibers undergoes hydrolysis under acidic wet conditions at 
a pH of 5 or less and a little more swell under alkaline wet 
conditions at a pH of 12 or more than in water alone and part 
of low-molecular substances is dissolved. When the pulp fibers 
were used as a cement reinforcing material , they were sometimes 
slightly dissolved to tend to lower the reinforcing effect since 
the pH comes to about 12 by the alkalis freed from the cement 
even under the autoclave curing conditions. Further, void 
formation of the pulp and the cement matrix due to the above 
described swelling by absorption of water and shrinkage on drying 
is one of the causes not to sufficiently exhibit the reinforcing 
effect of the pulp fibers. In the past, the pulp fibers were 
chiefly used in the wet method and were used as the water 
dispersion stabilizer for asbestos to the end, Thus, 
inexpensive wastepaper pulp was frequently used* In recent 
years, pulp cement plates having a high pulp ratio have been 
widely spread but the object is to use them as interior finishing 
materials which have a flexural strength as weak as 100 kg/cm 2 
and are not suitable as exterior materials requiring strength. 
Further, the method of impregnating pulp with glycerins to add 
the resulting pulp to concrete articles is proposed by JP-B 
S57-23384. However, this method comprises adding a combination 
of one or a mixture of two or more of a calcium silicate raw 
material and a calcium alumina raw material which have 
hydraulicity with a blowing agent or a foaming agent and glycerins 
to cellulose fibers to produce concrete articles and is a wet 
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method which passes through a cement slurry step on the way, and 
the cellulose fibers to be added have not undergone pulverization 
treatment. Even when such cellulose fibers having not undergone 
pulverization and having been impregnated with glycerins or the 
like are provided for the production of cement articles by the 
dry method and the semi-dry method, the cellulose fibers are 
merely dispersed in lumps and not uniformly dispersed, and an 
excellent reinforcing effect cannot be recognised* 

As the result of strenuous investigations of utilization of 
pulveri zed pulp as a cement reinforcing material in the dry method 
by the present inventors , it has been found that the pulp obtained 
by coating/impregnating pulp with glycerins and thereafter 
pulverizing the obtained pulp has an excellent reinforcing 
effect on cement articles produced in the dry or semi-dry method, 
and the present invention has been achieved. 

By impregnating pulp fibers with glycerins, the glycerins 
are uniformly dispersed among the pulp fibers and, 
simultaneously, and the air is excelled among the pulp fibers 
to cause fiber shrinkage and volume reduction . The glycerins 
are all water soluble and are generally used as a wetting agent 
or a humectant and the same properties are shown even when the 
pulp fibers are impregnated with them and exhibit an excellent 
water absorption rate when water is supplied from outside 
compared to the case where the pulp fibers are not impregnated 
with glycerins. It is thought that with the pulp impregnated 
with glycerins, the glycerins partially dissolve and trap the 
calcium eluted from cement in the water-containing cement matrix 
and, simultaneously, perform a slight buffering action to 
inhibit the rise in pH and prevent the deterioration of the pulp 
fibers by alkalis. Further, by the softening action and the 
wetting action of the pulp fibers by glycerins, interlocking of 
pulp fibers is reduced and on mixing with the cement matrix, 
mixing properties, resistance to separation and flow&bllity can 
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be improved. Furthermore, the boiling points of glycerins are 
approximately 180*C or higher which are the autoclave 
conditions, and extreme volatilization is not caused to bring 
about favorable results. 

As the glycerins which are used in this invention, glycerin, 
ethylene glycol, diethylene glycol, triethylene glycol, 
propylene glycol, diethanolamine, triethanolamine, 
low-molecular-weight polyethylene glycols (having a molecular 
weight of 600 or less) and the like can be used singly or as a 
mixture and of them, glycerin and ethylene glycol are recommended 
from the standpoints of effects, safety, handling properties and 



cost . 



Further, the pulp which is used in this invention is not 
particularly limited and is desirably the one for reinforcing 
cement that has high alkali resistance, and chemical pulp such 
as kraft pulp and high a-cellulose pulp is particularly 
preferred, and even wastepaper pulp can be used. 

The content of pulp in articles is desirably 8 weight% or 
less in consideration of the fire resistance of the articles, 
the mixing properties of the powdered pulp, necessary strength 
And the like. In this instance, the specific gravity of the 
articles comes to a density of approximately 1.4 or more. 
Further, the cement suitable in use is portland cement, portland 
blast-furnace slag cement or portland pozzolan cement. 

Next, as the method o£ attaching glycerins to pulp, there 
are a method of coating/impregnating a pulp sheet with glycerins 
and thereafter pulverizing the obtained sheet and a method of 
spraying/attaching glycerins onto pulverized pulp. However, 
the latter has a difficulty in uniformly spraying the glycerins 
on to the pulverized pulp and its treating apparatus is 
complicated, and accordingly the sheet method is preferred but 
the coating/impregnation method is not limited thereto, in 
order to coat glycerins on sheet pulp, the sheet pulp may be 
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coated/impregnated with glycerins alone or their aqueous 
solution depending on the water content of the pulp and the amount 
of the glycerins coated. The amount of attaching water including 
the glycerins on to the pulp sheet is limited by the uniform 
impregnation with the glycerins into pulp sheet and the 
pulverization properties in a pulverizer, and may be 7 to 43% 
based on the bone dry pulp, preferably 15 to 35 weight% . Of these 
amounts, the coating amount of the glycerins is 3 to 43 weight% 
(3 to 30% in terms of the content after impregnation) , preferably 
may be 6 to 25 weight*. Contents of 3 weight% or less of the 
glycerins do not exhibit sufficient effects and contents of more 
than 25 weight% have no problem in compatibility with the cement 
matrix, mixing properties, dispersibility, flowability and the 
lake but the reinforcing effect on cement articles reaches a limit 
and such amounts come to economically useless and are not 
practical. By coating/impregnating the pulp sheet with the 
glycerins, the reduction of the pulverization power of pulp and 
the reduction of cutting pulp fibers bring about the reduction 
of forming minutely divided portions having a small reinforcing 
effect. 

The method of pulverizing the pulp sheet after impregnation 
wxth the glycerins is not particularly limited, and two stages 
of coarse pulverization and fine pulverization may foe suitably 
performed with the use of a hammer mill and a pulverizer of the 
free-mill style. The pulverized pulp after 
coating/impregnation with the glycerins and successive 
pulverization becomes more flexible than the glycerin-free 
pulverized pulp, and accordingly the apparent volume is also 
rendered smaller, and such pulverized pulp is advantageous front 
the standpoint of storage/transportation. 

The water content of articles Is preferably 20% or less to 
prsvent formation of a mass of the pulverized pulp. T he degree 
of pulverization can be judged by suspending the pulverized pulp 
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in water or precisely by finding the distribution of the fiber 
length by the wet screening test. Further, the 
glycerin-containing pulp remarkably improves the water 
absorption rate, and accordingly can be utilized as materials 
other than the material for reinforcing cement articles. 

This invention will be further specifically explained by 
examples but this invention is not limited thereby. 

The measuring methods of the property values in the examples 
are as follows. 
(A) Dispersibility 

In an omnimixer equipped with an agitator , 47,5 parts of 
Portland cement and 47.5 parts of silica powder were charged and 
previously agitated and mixed, and thereafter 5 parts of 
pulverized pulp fibers were added thereto and the resulting 
mixture was agitated again to sample the obtained mixture after 
1 minute, 2 minutes and 3 minutes, respectively, each being 
collected from two positions of the mixer. This procedure was 
repeated three times. With a total of six samples for each 
sampling time, the ignition loss at 950 °C (corresponding to the 
pulp weight) was found, and the standard deviation of the weight 
loss based on the dry weight was found and this value was divided 
by 0.05 of the pulp content and multiplied by 100 to obtain a 
percentage which is taken as a dispersibility. 
(B) Water Absorption Rate 

In a glass tube having an inner diameter of 12.5 mm, 1 g of 
a sample was packed to a height of 8 cm, and the time (in second) 
necessary for water to permeate into the entire sample after the 
lower end of the glass tube was attached to the surface of water 
was found. 

Example 1 and Comparative Example 1 

On 10 . 0 parts of broad-leaved wood unbleached kraf t pulp sheet 
(having a water content of 7.5 weight%) , 20 parts of a 50 weight* 
glycerin aqueous solution was coated, left to stand at room 
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temperature overnight, thereafter cut into about 3 cm cubes, and 
pulverized in a free mill M-Type 2 manufactured by Nara Kikai 
which was equipped with a screen having a pore diameter of 1 mm 
to obtain glycerin-containing pulverized pulp. (Example 1) 
For comparison, the same procedure as in Example 1 was 
performed with the use of normal water instead of the glycerin 
aqueous solution to obtain pulverized pulp. (Comparative Example 
l) 

The property values of the distribution of the fiber length 
of the pulverized pulp obtained in the above (by we t screening 
test method) , its mixing and dispersibility in cement powder by 
the dry method, its bulk density and water absorption rate are 
shown in Table 1. 

Examples 2 to 5 and Comparative Examples 2 to 5 

By subjecting various types of pulp to treatment in the same 
manner as in Example 1, they were impregnated with glycerin in 
an amount of g% and thereafter pulverized to obtain pulverized 
pulp (Examples 2 to 5) , and in the same manner, various types of 
pulp were treated with the use of normal water instead of the 
glycerin and thereafter pulverized to obtain pulverized pulp 
(Comparative Examples 2 to 5). With them, the measured values 
of the properties of the bulk specific gravity and the water 
absorption rate are shown in Table 1. 
Reference Examples 1 to 9 

The pulverized pulp, obtained in Example 1 and Comparative 
Example 1 and other fibers as shown in Table 2 were impregnated 
with a glycerin aqueous solution, an ethylene glycol aqueous 
solution in an amount in weight% as shown in Table 2 or water and 
thereafter pulverized in the same manner as in Example 1 and 
Comparative Example l to obtain pulverized pulp. 

Then, equiamounts of portland cement and silica powder and 
the above described pulverized pulp or fiber were mixed so ass 
to make the amount of the pulverized pulp or the fiber 5 weight 
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% and 3 weight % as shown in Table 2, dry-mixed in a mixer equipped 
with an agitator for 3 minutes, and thereafter 17 parts, based 
on 100 parts of the mixture, of water were added to the mixture 
and the obtained mixture was further agitated for 5 minutes to 
obtain a molding raw material. 

Next, the molding raw material thus obtained was subjected 
to press molding (100 kg/cm 2 ) to form a 6-mm thick plate, and the 
plate was cured at room temperature for 2 days in a sealed state 
and thereafter subjected to steam curing in an autoclave under 
the conditions of 10 kg/cm ? X ISO'CX 10 hours to obtain a cement 
plate- The result of measuring the flexur&l strength of the 
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Table 1 (-continued) 
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Pulverised pulp of Example 1 wss used. 
(*2) Pulverised ptilp of Comparative Example 1 was used. 



From the results of Examples 1 to 6, Comparative Examples 
1 to 5 and Reference Examples 1 to 3, the following would clearly 
be understood. 
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Compared to the pulp which is impregnated with water without 
using glycerin and thereafter pulverized, the pulp which is 
impregnated with glycerin and thereafter pulverized has (a) a 
small content of finely divided pulp; (b) excellent mixing 
properties with the cement matrix in the dry method to uniformly 
mix in a short time; (c) a large bulk specific gravity, good 
wetting characteristics .and a high water absorption rate; (d) 
a remarkable contribution to the flexural strength of a cement 
plate when added to the cement plate; and (e) a remarkably reduced 
pulverisation power on pulverizing pulp. 
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